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] Parallel Programming Model and Tools
» desesperatly needed
» for the masses
» for new architectures (Multi-cores)
 As Effective as possible:
» Efficient
» However Programmer Productivity is first Key
d For both Multi-cores and Distributed
» Actually the way around
1 Some Handling of "Large-scale” (Grid, Clouds)



1. Background
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OASIS Team & INRIA'

d A joint team, Now about 35 persons
ad2004: First ProActive User Group — Grid Plugtest

32009, April: ProActive 4.1, Distributed & Parallel:
From Multi-cores to Enterprise GRIDs
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OASIS Team Composition (35)

d Researchers (95):
D. Caromel (UNSA, Det. INRIA
E. Madelaine (INRIA)
F. Baude (UNSA)
F. Huet (UNSA)
L. Henrio (CNRS)

0 PhDs (11):

Antonio Cansado (INRIA, Coni
Brian Amedro (SCS-Agos)
Cristian Ruz (INRIA, Conicyt)
Elton Mathias (INRIA-Cordi)
Imen Filali (SCS-Agos / FP7 S(
Marcela Rivera (INRIA, Conicy
Muhammad Khan (STIC-Asia)
Paul Naoumenko (INRIA/Régic
Viet Dung Doan (FP6 Bionets)
Virginie Contes (SOA4ALL) ~ S

Guilherme Pezzi (AGOS, CIF Located in Sophia Antipolis, between

+ Visitors + Interns Nice and Cannes,
ACTIVeeon P Visitors and Students Welcome!
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Startup Company Born of INRIA
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Q Co-developing, Support for ProActive Parallel Suite

dWorldwide Customers: Fr, UK, Boston USA
ACTlveeon ProAcrive Q’ OW?2

LLLLLLLLLLLLL Parallel Suite Consortium



2. ProActive Parallel Suite
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ProAcrive

Parallel Suite

Parallel Acceleration Toolkit in Java:

Parallelism:
Multi-Core+Distributed

Open Source Used in production by industry
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OW2: Object Web + Qrient Ware

JbjectWeb %ﬂﬂ
e Middlewar ‘ /2\\\./“}, [

OWE Leading Open Source Middleware

Consortium
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PROGRAMMING

Java Parallel
Frameworks

for HPC, Multi-Cores,
Distribution, Enterprise
Grids and Clouds.

Featuring: Async. comms,
Master-Worker, Monte-
Carlo, SPMD, components

and legacy code wrapping.

ProAcrive

Parallel Suite

Eclipse GUI (IC2D)

for Developing, Debugging,
Optimizing your parallel
applications.

Featuring: graphical
monitoring and
benchmarking with report
generation.
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Parallel Suite

Multi-Language Scheduler
for Workflows made of C,
C++, Java, Scripts, Matlab,
Scilab tasks.

Featuring: graphical user
interface, resource acquisition
and virtualization.
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ProActive Contributors

Abhijeet Gatkwad
(Option Pricing)
Abhishek-Rajeev Gupta
Antonio Cansado
Baptiste De Stefano
Bastien Sauvan
Brian Amedro (SPMD)
Cédric Dalmasso (Component)
Clement Mathieu (Core,
GCM Deployment)
Elame Isnard
Elton Mathias
Enc Madelaine
Etienne Vallette-De-Osia
Fabien Viale (Matlab. Scilab)
Fabrice Huet (Mobihty, P2P)
Florin Bratu
Franca Perrina
Francoise Baude
Germain Sigety (Scheduling)
Guillaume Laurent
Guilherme Perrett1 Pezzi
Imen Filiali
Jean-Luc Scheefer (Scheduling)
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Jean-Michael Guillamume
Johann Fradj (Scheduling)
Jonathan Martin
Julian Krzeminski
Kamran Qadir
Khan Muhammad
Laurent Vanmi
Ludovic Henrio
Marcela Rivera
Mano Leyton (Skeleton)
Maxime Menant
Nicolas Dodelin
Olivier Helin
Paul Naoumenko
Regis Gascon
Tomasz Dobek
Vasile Jureschi (Technical Writer)
Viet Dong Doan
Vincent Cave (Legacy Wrappmg)
Virgmie Contes (OSG1, WS)
Yu Feng
Yula: Yuan
Zhihm Dai
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Parallel Suite

Amaud Contes (Core, Secunity, Debugging)
Christian Delbé (FT, Scheduling)

Emil Salageanu (IC2D, Agent)

Vladimir Bodnartchouk (IC2D, Timit)

Alexandre di
Costanzo (P2P, B&B)

Boutheina Bennour

Guillaume Chazaram (DGC)

Juhen Vayssiere
(MOP, Active Objects)

Lionel Mestre

Laurent Baduel (Group
Communications)

Matthieu Morel (Imitial
Component Work)
Nadia Ranaldo
(Core, Deployment)
Romain Quihici
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PROGRAMMING

Java Parallel
Frameworks

for HPC, Multi-Cores,
Distribution, Enterprise
Grids and Clouds.

Featuring: Async. comms,
Master-Worker, Monte-
Carlo, SPMD, components

and legacy code wrapping.

ProAcrive

Parallel Suite

Eclipse GUI (IC2D)

for Developing, Debugging,
Optimizing your parallel
applications.

Featuring: graphical
monitoring and
benchmarking with report
generation.
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Parallel Suite

Multi-Language Scheduler
for Workflows made of C,
C++, Java, Scripts, Matlab,
Scilab tasks.

Featuring: graphical user
interface, resource acquisition
and virtualization.
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ProAcrive

Parallel Suite

PROGRAMMING

Java Parallel
Frameworks

for HPC, Multi-Cores,
Distribution, Enterprise
Grids and Clouds.

Featuring: Async. comms,
Master-Worker, Monte-
Carlo, SPMD, components

and legacy code wrapping.
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ProActive : Active objects

¢ A ag
Ov vl
O v v2

newActive (“A”, [..], VirtualNode)
ag.foo (param) ;
ag.bar (param);

O v1 :bar ; Wait-By-Necessit
VM O; // y y
a[]e

:
)

Wait-By-Necessity

Q Java Object O Active Object Req. Queue is a

, Dataflow
O Future Object O Proxy ® Request Thread Synchronization
AcCTIveeon ProAcTive @& OWe2
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Standard system at Runtime: No Sharing

NoC: Network On Chip

T Proofs of Determinism S 3

. Active Object ----- + Synchronous Call i Sub System

Y Passive Object — Asynchronous Call Q Address Space

ACTIVeeon ProAcrive ow2
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TYPED
NOUS GROUPS

ASYNCHRO

,
’\4; ! = (f
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Broadcast a'nd_ -Scatter

Broadcast is the default behavior
Use a group as parameter, Scattered depends on rankings

mm) ag.bar(cqg) ; // broadcast >eg
ProActive.setScatterGroup (cqg) ;
ag.bar(cq) ; // scatter cg

ACTIvVeeon ProAcrive
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Optimizing
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ProAcrive

Parallel Suite

PROGRAMMING

Java Parallel
Frameworks

for HPC, Multi-Cores,
Distribution, Enterprise
Grids and Clouds.

Featuring: Async. comms,
Master-Worker, Monte-
Carlo, SPMD, components

and legacy code wrapping.
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Eclipse GUI (IC2D)

for Developing, Debugging,
Optimizing your parallel
applications.

Featuring: graphical
monitoring and
benchmarking with report
generation.
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Parallel Suite
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File Monitoring Window Help
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Scheduling
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ProAcrve

Parallel Suite

PROGRAMMING

Java Parallel
Frameworks

for HPC, Multi-Cores,
Distribution, Enterprise
Grids and Clouds.

Featuring: Async. comms,
Master-Worker, Monte-
Carlo, SPMD, components

and legacy code wrapping.

Eclipse GUI (IC2D)

for Developing, Debugging,
Optimizing your parallel
applications.

Featuring: graphical
monitoring and
benchmarking with report
generation.

ACTIvVeeon
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Parallel Suite

Multi-Language Scheduler
for Workflows made of C,
C++, Java, Scripts, Matlab,
Scilab tasks.

Featuring: graphical user
interface, resource acquisition
and virtualization.
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Scheduler: User Interface

Fle Window Help
= [Eschessed
Z Jobs &2 = EH B L ® i@ O =
Pending (8) Running (13) Finished (11)
Id State User  Priority Name Id State Progress # Finishe User  Priority Nam: Id State User  Priority Name
172 Pending userl  Low job_2_tasks 54 Running 1/2 userl  Low job_2_t 152 Finished userl  Low job_2_tasks
173 Pending userl  Low job_2_tasks 55 Run 0/2 userl Low job_2_t 167 Finished userl MNormal job_2_tasks
174 Pending userl  Low job_2_tasks 56 Running 1/2 userl  Low job_2_t 171 Finished userl MNormal job_2_tasks
176 Pending userl  Low job_2_tasks 160 Running 1/2 userl  Low job_2_t 153 Finished userl  Low job_2_tasks
177 Pending userl  Low job_2_tasks 161 Running 1/2 userl  Low job_2_t 175 Finished userl MNormal job_2_tasks
178 Pending userl  Low job_2_tasks 162 Running 1/2 userl  Low job_2_t 154 Finished userl  Low job_2_tasks
179 Pending userl  Low job_2_tasks 163 Running 1/2 userl  Low job_2_t 155 Finished userl  Low job_2_tasks
180 Pending userl  Low job_2_tasks 164 Running 1/2 userl  Low job_2_t 156 Finished userl  Low job_2_tasks
165 Running 1/2 userl  Low job_2_t 157 Finished userl  Low job_2_tasks
166 Running 1/2 userl  Low job_2_t 158 Finished userl  Low job_2_tasks
168 Running 0/2 userl  Low job_2_t 159 Finished userl  Low job_2_tasks
169 Running 0/2 userl  Low job_2_t |
170 Runninn N2 _userl 1w inh_2 T‘E‘
1 I [>]
STARTED
El Console g Tasks 32~ [ Users = 8 |E Job Info 32 . [ Result Preview =]
Job 55 has 2 tasks Property Value
Id State Name Host name Start time Finished time Re-rur Description Id 55
55000: Running taskl eon8.inria.fr 16:09:28 08/27/08 Not yet 0/3 task WaitAndPrint - will sleep for 35 State Running
55000: Running task2 eong.inria.fr 16:09:28 08/27/08 Not yet 0/1 task WaitAndPrint - will sleep for 20s Name job_2_tasks
Priority Low
Pending tasks number 0
Running tasks number 2
Finished tasks number 0
Total tasks number 2
Submitted time 16:09:28 08/27/08 [+]

ACTIvVeeon ProAcrive OW?2
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3.

Scilab <-> ProActive
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Scilab <-> ProActive |

d ProActive Scheduler => Scilab
Scilab tasks

Q Scilab => ProActive Scheduler

ACTIvVeeon ProAcrive g” OW?2
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Scilab Tasks

<task name="t1">
<description>
Calculates the numerical integration of sin(x) hetween
i*PI/n and (i+1)*PI/n
</description>
<selection>
<script>
<file
url="http://proactive.inria.fr/userfiles/file/scripts/checkScilah.js" />
</script>
</selection>
<javaExecutable
class="org.ow2.proactive.scheduler.ext.scilab.ScilahTask">
<parameters:>
<parameter name="scriptFile"
value="§{SCILAB SCRIPTS}/intsin.sci" />
<parameter name="input" value="i=0;n=5;" />
<parameter name='"outputs" value="out" />

</parameters>
</javaExecutable>
</ task>
AcCTIveeon ProAcTive @& OW2
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Scilab => Scheduler

A Scilab’s toolbox PAScheduler
Installation : builder.sce, loader.sce scripts
Prerequisite : Scilab 5.1

A Usage .
PAconnect
PAsolve

ACTIvVeeon ProAcrive g" OW?2
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Scilab => Scheduler

a>> PAconnect('rmi://bison:1099’)
s -——Cedentidls ., ProAcrve @

Q>> res = PAsolve(‘cosh’, list(1,2,3,4,5));
Wait. ..

cosh(1), cosh(2), ...
s - . ProAcive @

cosh(1)
cosh(4) cosh(Z)\, cosh(3

P sl el

AcCTIveeon ProAcrive OW?Z2
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Scheduler: User Interface

Fle Window Help
= [Eschessed
Z Jobs &2 = EH B L ® i@ O =
Pending (8) Running (13) Finished (11)
Id State User  Priority Name Id State Progress # Finishe User  Priority Nam: Id State User  Priority Name
172 Pending userl  Low job_2_tasks 54 Running 1/2 userl  Low job_2_t 152 Finished userl  Low job_2_tasks
173 Pending userl  Low job_2_tasks 55 Run 0/2 userl Low job_2_t 167 Finished userl MNormal job_2_tasks
174 Pending userl  Low job_2_tasks 56 Running 1/2 userl  Low job_2_t 171 Finished userl MNormal job_2_tasks
176 Pending userl  Low job_2_tasks 160 Running 1/2 userl  Low job_2_t 153 Finished userl  Low job_2_tasks
177 Pending userl  Low job_2_tasks 161 Running 1/2 userl  Low job_2_t 175 Finished userl MNormal job_2_tasks
178 Pending userl  Low job_2_tasks 162 Running 1/2 userl  Low job_2_t 154 Finished userl  Low job_2_tasks
179 Pending userl  Low job_2_tasks 163 Running 1/2 userl  Low job_2_t 155 Finished userl  Low job_2_tasks
180 Pending userl  Low job_2_tasks 164 Running 1/2 userl  Low job_2_t 156 Finished userl  Low job_2_tasks
165 Running 1/2 userl  Low job_2_t 157 Finished userl  Low job_2_tasks
166 Running 1/2 userl  Low job_2_t 158 Finished userl  Low job_2_tasks
168 Running 0/2 userl  Low job_2_t 159 Finished userl  Low job_2_tasks
169 Running 0/2 userl  Low job_2_t |
170 Runninn N2 _userl 1w inh_2 T‘E‘
1 I [>]
STARTED
El Console g Tasks 32~ [ Users = 8 |E Job Info 32 . [ Result Preview =]
Job 55 has 2 tasks Property Value
Id State Name Host name Start time Finished time Re-rur Description Id 55
55000: Running taskl eon8.inria.fr 16:09:28 08/27/08 Not yet 0/3 task WaitAndPrint - will sleep for 35 State Running
55000: Running task2 eong.inria.fr 16:09:28 08/27/08 Not yet 0/1 task WaitAndPrint - will sleep for 20s Name job_2_tasks
Priority Low
Pending tasks number 0
Running tasks number 2
Finished tasks number 0
Total tasks number 2
Submitted time 16:09:28 08/27/08 [+]
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Conclusion: Currently Available
ProAcTive &

PROGRAMMING

Java Parallel
Frameworks
for HPC, Multi-Cores,

Distribution, Enterprise

Grids and Clouds.

Parallel Suite

Eclipse GUI (IC2D)
for Developing, Debugging,
Optimizing your parallel
applications.

Multi-Language Scheduler
for Workflows made of C,
C++, Java, Scripts, Matlab,

Scilab tasks.

Programming & Composing .7 ) e T—
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